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Serial No. 415,556,

To all whom 1t may cONCErn:

Be it known that I, STEPHANE PICHAULT,
a citizen of the French Republic, and resi-
dent of Valenciennes, in the North Depart-
ment, France, have invented certain new
and useful Improvements in Windmill-Ac-
tuated Air-Compressors, of which the fol-

‘Jowing is a specification.

This invention relates to air-compressors
and more especially to a wind-mill actuated
air-compressor plant, its object being to pro-
vide a compressor plant of this kind com-
prising a plurality of codperating pumps
and adapted to be used in connection with
the wind-mill or aeromotor described in my
co-pending application Ser. No. 303,008, of
which the present one is a divisional appli-
cation.

The invention further contemplates the
provision of a device connected with the in-
take duct of the compressor and adapted to
control the inlet opening of said duct ac-
cording to the pressure of wind at a given
moment.

The invention has still for its object to
provide a special pressure regulator between
ithe various receivers of the compressors’
plant and finally to provide a special flexi-
ble connection between the pump pistons
and the common crank-pin of the wind-mill
power-shaft.

In the accompanying drawings:—Figure
1 is a diagrammatic view 3f the whole com-
pressor plant, showing the relative arrange-
ment of the pumps, receivers and pressure
regulators and intake control but not the
connection of these members with the wind-
mill. Fig. 2 is a vertical section through the
low pressure pump of the plant provided
with the wind-controlled intake regulator.
Fig. 3 is a vertical section through one of
the intermediate tanks or receivers here-
after referred to. Fig. 4 is a longitudinal
section of one of the pressure controlling de-
vices used in the plant. Figs. 5, 6 and 7
show respectively a side elevation, top plan
and horizontal section of details hereafter
referred to. Figs. 8,9 and 10 show the con-
nection of the compressor pumps with the
inlet funnel horizontal power shaft and ver-
tical pivot of the wind-mill described in my
application No. 303,008. Tig. 8 is a front
clevation of the said wind-mill inlet funnel
carrying the parts of the compressor plant.

Fig. 9 is a vertical section of same on line

A—B of Fig. 8, which line is also the axial
line of the vertical oscillating pivot of the
inlet funnel of the wind-mill. Fig. 10 is a
sectional view (partly in elevation) on line
C—D of Fig. 8 which is also the axis of one
of the compressing pumps.

The compressor plant comprises a pluaral-
ity of pumps and in the example given in
the drawings four pumps are shown and
designated by 1, 2, 3 and 4. These pumps

‘operate in the manner described later on and

deliver the air into each other thus compress-
ing it more and more. ‘

The number of the pumps may be modi-
fied at will but all are mounted, as well as
the members combined therewith, on the in-
let funnel 5 of the wind-mill 6 described in
my application Ser. No. 303,008, which fun-
nel is adapted to rotate on the vertical shaft
7 through the medium of ball bearings 8, 9,
as shown by Fig. 9 so as to be able to adjust
itself according to the direction of the wind.
The turbine shaft 10 carries at its front end
a crank 11 having a crank pin 12. This pin
is surrounded by a sleeve 13 which is
mounted thereon by means of a ball bearing
and to which are rigidly connected as many
spring blades 14 as there are pumps mounted
on the funnel, the outer ends of these
spring blades being rigidly connected with
the inner end of the connecting rods 15 of
the pumps 1, 2, 3 and 4. As will be readily
seen the said spring blades 14 are adapted to
slightly yield when shocks are experienced
and to thus reduce the bad effects and in-
creasing the efficiency of the machine.

The pumps used for performing the com-
pression may be ‘single or double-acting.
Fig. 2 of the drawings shows a single act-
ing pump 1 having inlet and escape valves
16, 17, the rods of which move in long guide
ways. The inlet pipe 18 of the pump is pro-
vided with a controlling device comprising
a tubular slide valve 19 adapted to slide on
the inlet pipe 18 on which it may be moved
to and fro. This tubular slide valve 19 is
rigidly connected with a cup 20. The tubu-
lar seat 18 of the cylindrical slide valve 19
is provided near its outer end with elongated
triangular openings 21. The front end of
pipe 18 carries beyond the holes 21 an abut-
ting ring 22 and is closed at its front end by
a screw plug 23. A spring 24 surrounding
the pipe 18 1s adapted to act against the rear
wall of cup 20 and to hold the slide valve 19
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at rest in a determined
useful to mount on the pipe 18 an oil dis-
tributing lubricator (not shown) intended to
furnish the oil to all the pumps 1, 2, 3, 4,
The other pumps 2, 3, 4 are constructed
in the same manner as the pump -1 just de-
scribed though they are not provided with
the particularly-shaped air-inlet device 18—
24. Their peculiar connection will be de-
scribed later on.
Between the several

position. Tt will be

pumps 1, 2, 3, 4 in-
termediate receivers 25, 26, 27 are provided
which are connected in a suitable manner
with the pump piping and are adapted to
temporarily store up the compressed air de-
livered by the respective pumps. These re-
celvers are provided each with a non-return
valve 28 (Fig. 8) as well as with devices 29,
30 adapted to close the inlet and outlet of
the receiver.

Between the different intermediate re-
ceivers 25, 26, 27 as well as between the last
receiver 27 and the corresponding main res-
ervoir hereafter referred to are mounted the
devices 31, 32, 33 which will be called here-
after automatic pressure-compensating de-
vices. As shown more in detail by Fig. 4,
these devices contain each a slide valve 34
which is adapted to move in a suitable guide-
way and is interposed between a coiled
spring 35 and a plurality of lens-shaped
diaphragms 86 filled with an elastic mate.
rial. The normal position of the slide valve
34 may be adjusted for any desired tension
by tensioning more or less the coiled spring
35. The said slide valve is adapted to cut off
in its normal position the communication
between the receivers between which it is
inserted.

As the pumps 1, 2, 8, 4, and the inter-
mediate receivers 25, 26, 27 are mounted
on the funnel 5 of the windmill, while the
other parts of the plant such as the ducts
leading to the places of consumption and
the stationary storage tanks hereafter re.
ferred to are stationary, means have to be
provided which allow of the said members
carried by the funnel being put into con-
stant communication with said stationary
members whatever be the position of said
funnel. To this end the movable pipe con-
nection shown by Figs. 5, 6,7, 8, and 9 has
been provided at the top of the vertical
pivot 7 of the funnel 5. T shall describe the
connection for one duct only it being under-
stood that the construction is similar for the
other ducts and that the number of these
connections provided in the top part of the
pivot 7, must correspond to the number of
ducts to be connected. As readily seen from
the drawing the stationary pivot 7 is pierced
with a vertical passage 37 and is rigidly
connected at its top with a lateral tubular
extension 38 to which the stationary duct
39 is connected by any suitable means, The

- which ends in an

1,000,690

lower end of the passage is in communica-
tion with a short horizontal passage 40
annular channel 41 pro-
vided in a stuffing box 42 mounted in a ro-
tary manner in the top of said pivot 7; the
said stuffing box is provided with a tubular

‘extension 43 to which is connected by any

suitable means the duct 44. The drawing
shows only one of these independent stuffing
boxes 42 and duct 44 connected therewith,
However, the number of these stufling boxes
must be the same as the number of ducts
necessary. - The drawing also shows only
three passages similar to 37 provided in the
upper part.of pivot 7; however, in place of
these three chanmnels there could be four
or any number required.

" The function of the device described is as
follows: As it will presently be described
the arrangement of the pumps is such that
they work in a cascade-like manner and that
there is only one pump 1 which sucks in
the atmospheric air. This pump - only is
therefore provided with the inlet-conirol-
ling device shown by Fig. 2. This device,
owing to the fact that it is mounted on the
rotary funnel 5, is always pointed so that its
opening is directed toward the wind which
always rushes directly into the cup 20 and
causes 1t to move backward more or less ac-
cording to its actual force, thus causing the
tubular slide valve 19 to compress the coiled
spring 24. Owing to the backward motion
of said slide valve the openings 21 are more
or less opened. When the force of the wind
decreases the slide-valve 19 under the im-
pulse of the spring 24 again moves forward
thereby closing again more or less the open-
ings 21. As readily seen the admission of
alr into the first pressure pump 1 of the
plant is put under the automatic control of
the wind itself. If the wind is wealk, the
inlet openings 21 are reduced accordingly
by the action of the coiled spring 24; con-
sequently the work to be furnished by the
pump at each revolution of the turbine shaft
of the wind-mill is also reduced. But as
soon as the force of the wind increases it
compresses more and more the spring 24

until the openings 21 are entirely uncov-

ered thus allowing the pumps to work in
full and to furnish the maximum of work
at each revolution.

The manner of filling the intermediate
reservoirs and associated parts may be de-
scribed as follows: ‘The wind striking the
funnel 5 enters the air intake controller 20,
penetrates through the openings 21 into the
pump 1 which has the largest diameter.
When the apparatus is being started and

the other reservoirs and the pipes are still

under atmospheric pressure the air escapes,
so to speak, freely and enters a storing re-
ceptacle 45, passing through the scarcely
lifted valves of the pumps 2, 3, 4, as well ag
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through the pressure controlling devices 31,
32, 83, which, of course, are all cpen, but as
soon as the whole pressure attains the height
at which the closure of 31 takes place, the
pistons of pumps 2 begin to compress the
air in an efficient manner. The same occurs
in pumps 3, 4, when 32, 33 are closed in
turn.

The air sucked in and compressed by
pump 1 is delivered by this pump into the
pipe 44 and then flows through-the ducts 43,
40, 87, 38 into the pipe 39 leading to reser-
voir 45 (Fig. 1) wherefrom 1t flows to the
place of its utilization under a pressure
which preferably should be lower than four
atmospheres. The non-employed part of
this air, if there is an excess of air deliv-
ered by pump 1, flows through pipe 46 into
the intermediate receiver 25 mounted on
funnel 5. It is sucked in from this receiver
by the intake pipe 47 of pump 92 which de-
livers it through pipe 48 and a rotary con-
nection (similar to 43, 40, 37, 38) provided
in the top part of pivot 7 and pipe 59 into
a second stationary utilizing tank 49 (sim-
ilar to 45) wherefrom the air flows to its
place of consumption under a pressure
which preferably should not be lower than
16 atmospheres. The non-employed part of
this air, 1f there is an excess, flows through
pipe 49’ into the second intermediate re-
ceiver 26 mounted on the funnel 5. It 18
sucked in from this receiver through pipe 50
by the pump 8 and delivered through pipe 51
into the intermediate receiver 27 wherefrom
pump 4 sucks it In through pipe 52 and de-
livers it through pipe 53 and a rotary con-
nection (similar to 43, 40, 37, 38) provided
in the top part of pivot 7 and pipe 60 into
the last or high-pressure storing-tank 54
which is provided with a safety valve (not
shown).

When four pumps are employed the pis-
tons of which have the same lengths of
stroke and the diameters of which are pro-
portionate to the numbers 8, 4, 2, 1, it is
possible to have: 4 atmospheres in the re-
ceiver 25, 16 atmospheres in the recelver 26,
64 atmospheres in the receiver 27, and 256
atmospheres in the high-pressure storing-
tank 54, these results being obtained theo-
retically by the simple revolution of the tur-
bine shaft an indeterminate number of times.
The said ducts and receivers have suitable
dimensions so as to cause variations of tem-
perature to remain confined between prac-
tical limits. :

The tension-controlling devices 31, 32, 33
are intended to prevent the pressure falling
under a determined limit in the various in-
termediate receivers, these pressure-control-
ling devices acting as follows: When in any
of the said intermediate receivers the pres-
sure becomes lower than the determined nor-
mal tension for which the slide valve 34 has

3

been adjusted the elastic lens-shaped dia-
phragms 36 of the tension-controlling de-
vice which immediately follows the said in-
termediate receiver, expand and cause the
said slide valve 34 to move downward. Thus
the said receiver is connected with the fol-
lowing receiver wherein a higher tension
exists and the more highly compressed air
contained in the last named receiver flows
back into the first one. The flow of com-
pressed air takes place until the desired nor-
mal pressure is again obtained so that the
lens-shaped diaphragms 36 are again com-
pressed thus allowing the slide valve 34 to
rise again under the influence of the spring
35 and to cut off once more the communica-
tion between the said receivers.

What I claim is:— :

1. The combination with a wind wheel, a
vertical shaft on which the wheel is rota-
tably mounted, the horizontal crank-shaft
and the crank and crank pin, of a series of
pumps adapted to deliver into each other
and arranged in a circle around said crank
shaft and adapted to turn with the wheel
on the vertical shaft, a series of interme-
diate receivers arranged between the pumps,
stuffing boxes surrounding the vertical shaft,
valve ducts connecting the receivers with the
stuffing boxes, stationary utilizing reservoirs
one of which is arranged after the last pump
of the series and forms a high-pressure stor-
ing reservoir, ducts connecting the stuffing
boxes with the said reservoirs, an air-inlet
regulating apparatus in advance of the first
pump which latter sucks in from the at-
mosphere, and pressure-reducing control-
lers adapted to maintain in the Teservoirs
o determined minimum pressure provided
there be a higher pressure in the high pres-
sure reservoir, substantially as and for the
purpose set. forth.

9. The combination with a wind wheel, a
vertical shaft on which the wheel is rotata-
bly mounted, and 2 horizontal crank shaft,
of a pump operated from said crank shaft,
a receiver for compressed air, a comnection
between said receiver and said pump, an in-
let pipe for said pump provided with air
inlet openings, a tubular slide valve adapted
to slide on said inlet pipe and more or less
uncover said openings, a cup to which the
said slide valve is connected and a spring
surrounding the inlet pipe and arranged to
act upon the slide valve, all arranged for co-
operation as described. :

3. In an air compressing plant, the com-
bination with the admission pipe of the low
pressure pump, said pipe having admission
openings, a tubular slide valve slidably
mounted on the said admission pipe and
adapted to control the admission openings of
the said pipe, a cup secured to the said tubu-
lar slide-valve and having its opening di-
rected toward the said admission openings
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of the said admission pipe, a stop arranged
on the said admission pipe, a coiled spring
interposed between the said stop and the
said tubular slide valve and means for
pointing the opening of the said cup toward
the direction wherefrom the wind blows,
substantially as and for the purpose set
forth. -

4. In an air compression plant the combi-
nation with a plurality of compressing
pumps adapted to gradually elevate the
pressure of the air, of a wind-controlled ad-
mitting device for the low pressure pump, a
main reservoir for the compressed air, a plu-
rality of intermediate reservoirs arranged
between the said compression pumps, suit-
able connections between the said reservoirs
and pumps, non-return valves and circula-
tion - cut-out devices arranged between the
said reservoirs, pressure-controlling devices
interposed between the said reservoirs and
each composed of a suitable chamber, a part
in the said chamber connected with the pre-
ceding or lower pressure reservoir, a second
part arranged in the said chamber and con-
nected with the following or higher pressure
reservoir, a slide valve arranged in the said

1,000,690

chamber and adapted to control the said
second part, a plurality of lens-shaped- dia-
phragms filled ‘with an elastic material and
interposed between one end of the said slide
valve and one of the small walls of the said
casing, a coiled spring .interposed between
the other end of the said slide valve and the
opposite small wall of the casing, and means
for controlling the tension of the said
spring, substantially as and for the purpose
set forth.

5. In combination with a power-shaft and
its crank, and crank pin, a plurality of
pump pistons, connecting rods pivotally

30

35

40

connected at one end with the pistons, and - -

spring blades connected with the other end
of the connecting rods and with the crank
pin and forming a flexible connection be-
tween the said rods and said crank pin for
the purpose set forth.

In testimony whereof I have hereunto set
my hand in presence of two witnesses.

STEPHANE PICHAULT.

Witnesses :
Fraxgors Buisser,
ConsTanT DUunvuy.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D, C.”
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